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EXP 2-PHENYLAMINO-9- ( 4-HYDROXYBUTYL/CN 



FILE ' STNGUIDE ' ENTERED AT 18:10:37 ON 12 DEC 2009 

FILE 'REGISTRY' ENTERED AT 18:12:42 ON 12 DEC 2009 
LI STRUCTURE UPLOADED 

L2 0 S LI 

L3 2 S LI SSS FULL 

FILE 'HCAPLUS' ENTERED AT 18:13:35 ON 12 DEC 2009 
L4 12 S L3 



FILE 'REGISTRY' ENTERED AT 09:58:12 ON 14 DEC 2009 
EXP ACYCLOVIR MONOPHOSPHATE/CN 

LI 1 S E3 

EXP GANCYCLOVIR MONOPHOSPHATE/CN 
EXP GANCICLOVIR MONOPHOSPHATE/CN 
EXP GANCICLOVIR- MONOPHOSPHATE/CN 
EXP GANCICLOVIR-O-MONOPHOSPHATE/CN 
EXP GANCICLOVIR/CN 
EXP CIDOFOOVIR/CN 

L2 1 S E4 

EXP FOSCARNET/CN 

L3 1 S E3 



FILE 'HCAPLUS' ENTERED AT 10:00:25 ON 14 DEC 2009 



L4 1216 S Ll/THU OR L2/THU OR L3/THU 

L5 30155 S HERPES 

L6 218 S L4 AND L5 

L7 128 S L6 AND (PY<2003 OR AY<2003 OR PRY<2003) 

L8 10740 S THYMIDINE KINASE 

L9 21 S L7 AND L8 

L10 27 S (GANCYCLOVIR OR GANCICLOVIR) (2A) (PHOSPHATE OR MONOPHOSPHATE) 

Lll 51214 S HERPES OR HERPESVIRUS 

L12 10 S L10 AND Lll 

L13 9 S L12 AND (PY<2003 OR AY<2003 OR PRY<2003) 



=> file registry 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 
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ENTRY SESSION 
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=> exp 2- 


-phenylamino-9- ( 4-hydroxybutyl/cn 


El 


1 


2-PHENYLAMINO-8-PROPYL-8H-PYRIDO (2, 3-D) PYRIMIDIN-7-ONE/CN 


E2 


1 


2-PHENYLAMINO-8H-PYRIDO(2,3-D)PYRIMIDIN-7-ONE/CN 


E3 


0 


— > 2 -PHENYLAMINO-9- ( 4-HYDROXYBUTYL/CN 


E4 


1 


2-PHENYLAMINO-N- (2- ( PIPERIDIN-1-YL ) ETHYL ) -6- ( 4- ( 3- ( (PYRIDIN- 






3-YL ) METHYL ) UREIDO) PHENYL) NICOTINAMIDE/ CN 


Eb 


1 


2-PHENYLAMINO-N6, 2 ' -O-DIMETHYLADENOSINE/CN 


E6 


1 


2-PHENYLAMINO-N6, 3 ' -O-DIMETHYLADENOSINE/CN 


E7 


1 


2-PHENYLAMINOADENOSINE/CN 


E8 


1 


2-PHENYLAMINOBENZAMIDE/CN 


E9 


1 


2-PHENYLAMINOBENZOPHENONE/CN 


E10 


1 


2-PHENYLAMINOETHYL METHACRYLATE/CN 


Ell 


1 


2-PHENYLAMINOINDAN/CN 


E12 


1 


2-PHENYLAMINOMETHYL-2 ' -BIPHENYLCARBOXYLIC ACID/CN 



=> file stnguide 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
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=> file registry 
COST IN U.S. DOLLARS 



FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
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TOTAL 
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Uploading C:\Program Files\STNEXP\Queries\10767019oxopurine . str 




chain nodes : 

10 11 12 13 14 15 16 17 18 
ring nodes : 

123456789 
chain bonds : 

2- 16 3-18 4-14 9-10 10-11 11-12 12-13 13-15 16-17 
ring bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 5-7 6-9 7-8 8-9 
exact/norm bonds : 

1-2 1-6 2-3 2-16 3-4 4-5 4-14 5-6 5-7 6-9 7-8 8-9 
exact bonds : 

3- 18 9-10 10-11 11-12 12-13 13-15 16-17 



Match level : 

l:Atom 2:Atom 3:Atom 4:Atom 5:Atom 6:Atom 7:Atom 8:Atom 9:Atom 10:CLASS 
11:CLASS 12:CLASS 13:CLASS 14:CLASS 15:CLASS 16:CLASS 17:CLASS 18:CLASS 



LI STRUCTURE UPLOADED 



SAMPLE SEARCH INITIATED 18:12:54 FILE 
SAMPLE SCREEN SEARCH COMPLETED - 



REGISTRY' 
0 TO ITERATE 



100.0% PROCESSED 
SEARCH TIME: 0 0.00.01 



0 ITERATIONS 



FULL FILE PROJECTIONS: 



PROJECTED ITERATIONS: 
PROJECTED ANSWERS: 



ONLINE **COMPLETE* 
BATCH **COMPLETE* 
0 TO 



0 SEA SSS SAM LI 



LI HAS NO ANSWERS 
LI STR 




Structure attributes must be viewed using STN Express query preparation. 



=> s 11 sss full 

FULL SEARCH INITIATED 18:13:16 FILE 'REGISTRY' 
FULL SCREEN SEARCH COMPLETED - 21 TO ITERATE 

100.0% PROCESSED 21 ITERATIONS 2 ANSWERS 

SEARCH TIME: 0 0.00.01 

L3 2 SEA SSS FUL LI 

=> d 13 scan 

L3 2 ANSWERS REGISTRY COPYRIGHT 2009 ACS on STN 

IN 6H-Purin-6-one, 1, 9-dihydro-9- ( 4-hydroxybutyl ) -2- (methylphenylamino ) - 
MF C16 H19 N5 02 



0 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1):1 

L3 2 ANSWERS REGISTRY COPYRIGHT 2009 ACS on STN 

IN 6H-Purin-6-one, 1, 9-dihydro-9- ( 4-hydroxybutyl ) -2- (phenylamino ) - 
MF C15 H17 N5 02 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



ALL ANSWERS HAVE BEEN SCANNED 



=> file hcaplus 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
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Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 



of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 12 Dec 2009 VOL 151 ISS 25 

FILE LAST UPDATED: 11 Dec 2009 (20091211/ED) 

REVISED CLASS FIELDS (/NCL) LAST RELOADED: Oct 2009 

USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Aug 2009 

HCAplus now includes complete International Patent Classification (IPC) 
reclassification data for the third quarter of 2009. 

CAS Information Use Policies apply and are available at: 

http : //www. cas . org/ legal/ inf opolicy . html 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

=> s 13 

L4 12 L3 

=> d 14 1-12 ti abs bib hitstr 

L4 ANSWER 1 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Sensitivity of monkey B virus ( Cercopithecine herpesvirus 1) to antiviral 
drugs: role of thymidine kinase in antiviral activities of substrate 
analogs and acyclonucleosides 

AB Herpes B virus (B virus [BV] ) is a macaque herpesvirus that is 

occasionally transmitted to humans where it can cause rapidly ascending 
encephalitis that is often fatal. To understand the low susceptibility of 
BV to the acyclonucleosides, we have cloned, expressed, and characterized 
the BV thymidine kinase (TK) , an enzyme that is expected to "activate" 
nucleoside analogs. This enzyme is similar in sequence and properties to 
the TK of herpes simplex virus (HSV) , i.e., it has a broad substrate range 
and low enantioselectivity and is sensitive to inhibitors of HSV TKs . The 
BV enzyme phosphorylates some modified nucleosides and acyclonucleosides 
and L enantiomers of thymidine and related antiherpetic analogs. However, 
the potent anti-HSV drugs acyclovir (ACV) , ganciclovir (GCV) , and 
5-bromovinyldeoxyuridine were poorly or not phosphorylated by the BV 
enzyme under the exptl. conditions. The antiviral activities of a number of 
marketed antiherpes drugs and exptl. compds . were compared against BV 
strains and, for comparison, HSV type 1 (HSV-1) in Vero cell cultures. 
For most compds. tested, BV was found to be about as sensitive as HSV-1 
was. However, BV was less sensitive to ACV and GCV than HSV-1 was. The 
abilities of thymidine analogs and acyclonucleosides to inhibit 
replication of BV in Vero cell culture were not always proportional to 
their substrate properties for BV TK. Our studies characterize BV TK for 
the first time and suggest new lead compds., e.g., 5-ethyldeoxyuridine and 
pencyclovir, which may be superior to ACV or GCV as treatment for this 
emerging infectious disease. 

AN 2007:636814 HCAPLUS «LOGINID: : 20091212>> 

DN 147:203162 

TI Sensitivity of monkey B virus (Cercopithecine herpesvirus 1) to antiviral 

drugs: role of thymidine kinase in antiviral activities of substrate 

analogs and acyclonucleosides 
AU Focher, Federico; Lossani, Andrea; Verri, Annalisa; Spadari, Silvio; 

Maioli, Andrew; Gambino, Joseph J.; Wright, George E.; Eberle, Richard; 

Black, Darla H.; Medveczky, Peter; Medveczky, Maria; Shugar, David 
CS Istituto di Genetica Molecolare, Consiglio Nazionale delle Ricerche, 

Pavia, 27100, Italy 
SO Antimicrobial Agents and Chemotherapy (2007), 51(6), 2028-2034 



CODEN: AMACCQ; ISSN: 0066-4804 
PB American Society for Microbiology 
DT Journal 
LA English 
IT 161363-19-5 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(monkey B virus thymidine kinase activity related to sensitivity to 
antiviral acyclonucleosides and thymidine analogs) 
RN 161363-19-5 HCAPLUS 

CN 6H-Purin-6-one, 1, 9-dihydro-9- (4-hydroxybutyl) -2- (phenylamino) - (CA INDEX 
NAME) 



0 




(CH2) 4-OH 



OSC.G 3 THERE ARE 3 CAPLUS RECORDS THAT CITE THIS RECORD (3 CITINGS) 

RE.CNT 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 2 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Inhibition of Herpes Simplex Virus Thymidine Kinases by 

2-Phenylamino-6-oxopurines and Related Compounds: Structure-Activity 

Relationships and Antiherpetic Activity in Vivo 

GI 




AB Derivs. of the herpes simplex thymidine kinase inhibitor HBPG 

[ 2-phenylamino-9- ( 4-hydroxybutyl ) -6-oxopur ine ] have been synthesized and 
tested for inhibitory activity against recombinant enzymes (TK) from 
herpes simplex types 1 and 2 (HSV-1, HSV-2). The compds . inhibited 
phosphorylation of [3H] thymidine by both enzymes, but potencies differed 
quant, from those of HBPG and were generally greater for HSV-2 than HSV-1 



TKs . Changes in inhibitory potency were generally consistent with the 
inhibitor/substrate binding site structure based on published X-ray 
structures of HSV-1 TK. In particular, several 9- ( 4-aminobutyl ) analogs 
with bulky tertiary amino substituents were among the most potent 
inhibitors. Variable substrate assays showed that the most potent compound, 
2 -phenyl ami no- 9- [ 4- ( 1-decahydroquinolyl ) butyl ] -6-oxopurine (1*2 
HC1), was a competitive inhibitor, with Ki values of 0.03 and 0.005 |uM 
against HSV-1 and HSV-2 TKs, resp. The parent compound HBPG was uniquely 
active in viral infection models in mice, both against ocular HSV-2 
reactivation and against HSV-1 and HSV-2 encephalitis. In assays lacking 
[3H] thymidine, HBPG was found to be an efficient substrate for the 
enzymes. The ability of the TKs to phosphorylate HBPG may relate to its 
antiherpetic activity in vivo. 

AN 2005:398777 HCAPLUS «LOGINID: : 20091212>> 

DN 143:97319 

TI Inhibition of Herpes Simplex Virus Thymidine Kinases by 

2-Phenylamino-6-oxopurines and Related Compounds: Structure-Activity 

Relationships and Antiherpetic Activity in Vivo 
AU Manikowski, Andrzej; Verri, Annalisa; Lossani, Andrea; Gebhardt, Bryan M. ; 

Gambino, Joseph; Focher, Federico; Spadari, Silvio; Wright, George E. 
CS GLSynthesis Inc., Worcester, MA, 01605, USA 
SO Journal of Medicinal Chemistry (2005), 48(11), 3919-3929 

CODEN: JMCMAR; ISSN: 0022-2623 
PB American Chemical Society 
DT Journal 
LA English 
OS CASREACT 143:97319 
IT 161363-19-5 

RL: PAC (Pharmacological activity); RCT (Reactant); BIOL (Biological 
study) ; RACT (Reactant or reagent) 

(inhibition of herpes simplex virus thymidine kinases by 
2-phenylamino-6-oxopurines and related compds . , structure-activity 
relationships and antiherpetic activity in vivo) 
RN 161363-19-5 HCAPLUS 

CN 6H-Purin-6-one, 1 , 9-dihydro-9- ( 4-hydroxybutyl ) -2- (phenylamino ) - (CA INDEX 
NAME) 




856669-26-6P 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); BIOL 

(Biological study) ; PREP (Preparation) 

(inhibition of herpes simplex virus thymidine kinases by 
2-phenylamino-6-oxopurines and related compds., structure-activity 
relationships and antiherpetic activity in vivo) 

856669-26-6 HCAPLUS 

6H-Purin-6-one, 1, 9-dihydro-9- (4-hydroxybutyl) -2- (methylphenylamino ) - (CA 
INDEX NAME) 




OSC.G 14 THERE ARE 14 CAPLUS RECORDS THAT CITE THIS RECORD (14 CITINGS) 
RE.CNT 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 3 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Binding Mode Prediction of Cytochrome P450 and Thymidine Kinase 

Protein-Ligand Complexes by Consideration of Water and Rescoring in 

Automated Docking 

AB The popular docking programs AutoDock, FlexX, and GOLD were used to 

predict binding modes of ligands in crystallog. complexes including x-ray 
water mols. or computationally predicted water mols. Isoenzymes of two 
different enzyme systems were used, namely cytochromes P 450 (n = 19) and 
thymidine kinases (n = 19) and three different "water" scenarios: i.e., 
docking (i) into water-free active sites, (ii) into active sites containing 
crystallog. water mols., and (iii) into active sites containing water mols. 
predicted by a novel approach based on the program GRID. Docking 
accuracies were determined in terms of the root-mean-square deviation (RMSD) 
accuracy and, newly defined, in terms of the ligand catalytic site 
prediction (CSP) accuracy. Consideration of both x-ray and predicted 
water mols. and the subsequent pooling and rescoring of all solns. 
(generated by all three docking programs) with the SCORE scoring function 
significantly improved the quality of prediction of the binding modes both 
in terms of RMSD and CSP accuracy. 

AN 2005:134376 HCAPLUS <<LOGINID: : 20091212>> 

DN 142:366752 

TI Binding Mode Prediction of Cytochrome P450 and Thymidine Kinase 

Protein-Ligand Complexes by Consideration of Water and Rescoring in 
Automated Docking 

AU de Graaf, Chris; Pospisil, Pavel; Pos, Wouter; Folkers, Gerd; Vermeulen, 
Nico P. E. 

CS Leiden/Amsterdam Center for Drug Research, Division of Molecular 

Toxicology, Vrije Universiteit Amsterdam, Amsterdam, 1081 HV, Neth. 

SO Journal of Medicinal Chemistry (2005), 48(7), 2308-2318 
CODEN: JMCMAR; ISSN: 0022-2623 

PB American Chemical Society 

DT Journal 

LA English 

IT 161363-19-5 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(binding mode prediction of cytochrome P 450 and thymidine kinase 
protein-ligand complexes by consideration of water and rescoring in 
automated docking) 
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L4 ANSWER 4 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Novel antiherpes drug combinations of Herpes simplex virus thymidine 

kinase inhibitors and antiherpes substances 
AB Composition and methods are disclosed that include a synergistic combination of 

an inhibitor of Herpes simplex virus thymidine kinase, and an antiherpes 

substance. The effect of combination of 

2-phenylamino-9- ( 4-hydroxybutyl ) -6-oxopurine and foscarnet against HSV2 

encephalitis in mice was examined 
AN 2004:681513 HCAPLUS <<LOGINID: : 20091212>> 
DN 141:185078 

TI Novel antiherpes drug combinations of Herpes simplex virus thymidine 

kinase inhibitors and antiherpes substances 
IN Wright, George E. 

PA University of Massachusetts, USA 
SO PCT Int. Appl., 22 pp. 
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RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 5 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI The rational of catalytic activity of herpes simplex virus thymidine 
kinase. A combined biochemical and quantum chemical study 

AB Most antiherpes therapies exploit the large substrate acceptance of herpes 
simplex virus type 1 thymidine kinase (TK HSV1) relative to the human 
isoenzyme. The enzyme selectively phosphosphorylates nucleoside analogs 
that can either inhibit viral DNA polymerase or cause toxic effects when 
incorporated into viral DNA. To relate structural properties of TKHSV1 
ligands to their chemical reactivity we have carried out ab initio quantum 
chemical calcns. withing the d. functional theory framework in combination 
with biochem. studies. Calcns. have focused on a set of ligands carrying 
a representative set of the large spectrum of sugar-mimicking moieties and 
for which structural information of the TKHSVlligand complex is available. 
The Kcat values of these ligands have been measured under the same 
exptl. conditions using an UV spectrophotometr ic assay. The calcns. point 
to the crucial role of elec. dipole moment of ligands and its interaction 
with the neg. charged residue Glu225. A striking correlation is found 
between the energetics associated with this interaction and the Kcat 
values measured under homogeneous conditions. This finding uncovers a 
fundamental aspect of the mechanism governing substrate diversity and 
catalytic turnover and thus represents a significant step toward the 
rational design of novel and powerful prodrugs for antiviral and 
TKHSVl-linked suicide gene therapies. 

AN 2001:457254 HCAPLUS <<LOGINID: : 20091212>> 

DN 135:207324 

TI The rational of catalytic activity of herpes simplex virus thymidine 
kinase. A combined biochemical and quantum chemical study 

AU Sulpizi, Marialore; Schelling, Pierre; Folkers, Gerd; Carloni, Paolo; 
Scapozza, Leonardo 

CS International School Advanced Studies, Scuola Internazionale Superiore 

Studi Aranzati, Trieste, 34013, Italy 
SO Journal of Biological Chemistry (2001), 276(24), 21692-21697 

CODEN: JBCHA3; ISSN: 0021-9258 
PB American Society for Biochemistry and Molecular Biology 
DT Journal 
LA English 
IT 161363-19-5 

RL: BPR (Biological process); BSU (Biological study, unclassified); PRP 
(Properties); BIOL (Biological study); PROC (Process) 

(biochem. and quantum chemical study of nucleoside analogs interaction 
with herpes simplex virus thymidine kinase) 
RN 161363-19-5 HCAPLUS 

CN 6H-Purin-6-one, 1 , 9-dihydro-9- ( 4-hydroxybutyl ) -2- (phenylamino ) - (CA INDEX 
NAME) 
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L4 ANSWER 6 OF 12 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Status of inhibitors of herpes simplex thymidine kinases 

AB A review with 23 refs. Determination of the crystal structures of complexes 
herpes simplex virus type 1 thymidine kinase (HSV1 TK) with its substrates 
has provided a detailed picture of the active site and an understanding of 
the wide substrate range of the enzyme. The binding mode of a class of 
nonsubstrate inhibitors, exemplified by 

9- ( 4-hydroxybutyl ) -N2-phenylguanine (HBPG), has been revealed in the 
crystal structure of the TK : HBPG complex, allowing rational design of 
improved inhibitors. Further studies of the effect of HBPG in a murine 
model of HSV1 latency demonstrated the promise of TK inhibitors in 
preventing reactivation of herpetic diseases. 

AN 2000:34133 HCAPLUS <<LOGINID: : 20091212>> 

DN 132:302785 

TI Status of inhibitors of herpes simplex thymidine kinases 

AU Wright, George E.; Gambino, Joseph J.; Sun, Hongmao; Gebhardt, Bryan M. 

CS GL Synthesis Inc, Shrewsbury, MA, 01545, USA 

SO Current Opinion in Anti-Infective Investigational Drugs (1999), 1(5), 
541-546 

CODEN: COADFY; ISSN: 1464-8458 
PB Current Drugs Ltd. 
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TI Structure to 1.9 A resolution of a complex with herpes simplex virus 
type-1 thymidine kinase of a novel, non-substrate inhibitor: X-ray 
crystallographic comparison with binding of aciclovir 

AB Treatment of herpes infections with nucleoside analogs requires as an 

initial step the activation of the compds . by thymidine kinase. As an aid 
to developing more effective chemotherapy, both for treatment of recurrent 
herpes infection and in gene therapy systems where thymidine kinase is 
expressed, two high-resolution X-ray structures of thymidine kinase have been 
compared: one with the relatively poor substrate aciclovir (Zovirax), the 
other with a synthetic inhibitor having an N2-substituted guanine (HBPG; 
9- ( 4-hydroxybutyl ) -N2-phenylguanine) . Both compds. have similar binding 
modes in spite of their size difference and apparently distinct ligand 
properties . 

AN 1999:60517 HCAPLUS «LOGINID : : 20091212>> 
DN 130:293191 
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AU Bennett, Matthew S . ; Wien, Frank; Champness, John N . ; Batuwangala, 

Thilina; Rutherford, Thomas; Summers, William C; Sun, Hongmao; Wright, 

George; Sanderson, Mark R. 
CS Randall Institute, Division of Biomedical Sciences, King's College, 
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TI Phenylguanines and alkylguanines , their preparation, and their use for 
preventing recurrent herpes virus infections 

AB N2-substituted alkylguanines and N2-substituted phenylguanines which 

prevent recurrent herpes simplex infections are disclosed. By virtue of 
their ability to inhibit herpes virus thymidine kinase in vivo, such 
compds. will prevent, reduce the frequency of, or reduce the severity of 
recurring HSV infections in humans. Preparation of 



9- ( 2 , 3-dihydroxypropyl ) -N2-phenylguanine and other guanine derivs. of the 
invention is described, as are pharmacokinetic parameters, and effect on 
viral reactivation and on varicella zoster thymidine kinase. 
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TI Effect of 9- (4-hydroxybutyl) -N2-phenylguanine (HBPG) , a thymidine kinase 
inhibitor, on clinical recurrences of ocular herpetic keratitis in 
squirrel monkeys 

AB 9- ( 4-Hydroxybutyl ) -N2-phenylguanine (HBPG) is a new viral thymidine kinase 



inhibitor that we tested for the ability to prevent recurrences of 
herpetic keratitis. Eighteen squirrel monkeys (Saimiri scuireus) were 
infected in both corneas with the Rodanus strain of herpes simplex virus 
type 1 (HSV-1). All corneas showed typical dendritic keratitis 3 days 
after infection, followed by spontaneous healing. On day 21, the monkeys 
were randomized into two coded groups and ocular examns. were begun. One 
group received i.p. injections of HBPG, 150 mg/kg, in a corn oil 
suspension every 8 h, and the other group received i.p. injections of the 
corn oil vehicle only. On day 22, recurrences were induced by reducing 
the temperature of the room in the late afternoon so that a low of 18° 
was achieved during the night. After the morning treatment, room temperature 
was raised to the normal ambient temperature (24-27°), and treatment was 
discontinued. Treatment was reinstituted on day 27, the room temperature was 
lowered again on day 28, and treatment was again discontinued as before. 
Third and fourth cycles of treatment and cold stress were begun on days 34 
and 69. Ocular examns. were continued until day 73, at which point the 
code was broken. We found that the HBPG treatment significantly reduced 
the number of corneas with recurrences during the treatment periods, compared 
with recurrences in untreated, cold-stressed animals. 
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TI N2-Substituted alkylguanines and N2-substituted phenylguanines , and their 
preparation, to prevent recurrent herpes virus infections 



AB N2-substituted alkylguanines and N2-substituted phenylguanine compds . 
which prevent recurrent herpes simplex infections are disclosed. By 
virtue of their ability to inhibit herpes virus thymidine kinase in vivo, 
such compds. will prevent, reduce the frequency of, or reduce the severity 
of recurrent HSV infections in humans. Preparation and activity of the compds. 
of the invention are described. 
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TI 9- ( 4-Hydroxybutyl ) -N2-phenylguanine (HBPG) , a thymidine kinase inhibitor, 

suppresses herpes virus reactivation in mice 
AB In cells of the nervous system, which have little or no cellular thymidine 



kinase, the Pharmacol, inhibition of viral thymidine kinase may prevent 
the reactivation of herpes virus, which requires phosphorylated thymidine 
for replication. We tested a newly synthesized inhibitor of viral 
thymidine kinase, 9- ( 4-hydroxybutyl ) -N2-phenylguanine (HBPG) for its 
capacity to suppress the reactivation of herpes simplex virus type 1 
(HSV-1) in vivo. Mice, latently infected with McKrae strain HSV-1, were 
treated with i.p. injections of HBPG in a corn oil vehicle (200 mg/kg 
every 3 h for a total of ten doses), and subjected to hyperthermic stress 
to stimulate viral reactivation immediately before the third treatment. 
Three h after the last treatment, the mice were sacrificed, and the 
presence of infectious virus was determined by culture of ocular surface swabs 
and trigeminal ganglionic homogenates . Addnl., viral DNA in ganglionic 
exts. was analyzed by quant. PCR. Controls included latently infected, 
stressed animals receiving injections of corn oil vehicle only, and 
latently infected, drug- and vehicle-treated, unstressed animals. HBPG 
had a statistically significant inhibitory effect on hyperthermia-induced 
viral reactivation. Homogenates of trigeminal ganglia and ocular surface 
swabs from HBPG-treated animals were less likely to contain infectious 
virus than those of infected, vehicle-treated, stressed controls (AN OVA) . 
Unstressed controls showed no reactivation. Quantitation of viral DNA in 
ganglionic exts. demonstrated a 100-fold reduction in the amount of viral DNA 

in 

the ganglia of HBPG-treated animals, compared with vehicle-treated 
controls (ANOVA) . The results indicate that HBPG has an inhibitory effect 
when given systemically for the suppression of herpes virus reactivation 
in mice. 
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TI Synthesis, Properties, and Pharmacokinetic Studies of N2-Phenylguanine 
Derivatives as Inhibitors of Herpes Simplex Virus Thymidine Kinases 

AB Two series of selective inhibitors of herpes simplex virus types 1 and 2 
(HSV1,2) thymidine kinases (TK) have been developed as a potential 
treatment for recurrent virus infections. Among compds . related to the 
potent base analog N2- [m- (trifluoromethyl)phenyl] guanine (mCF3PG) , none 
was a more potent inhibitor than mCF3PG itself. Compds. related to the 
nucleoside N2-phenyl-2 ' -deoxyguanosine (PhdG) , but with alkyl, 
hydroxyalkyl, and related substituents at the 9-position in place of the 
glycosyl group of PhdG, retained significant but variable inhibitory 
potencies against the HSV TKs . The most potent inhibitor of HSV1 TK among 
9-substituted derivs., 9- ( 4-hydroxybutyl ) -N2-phenylguanine (HBPG) , was a 
competitive inhibitor with respect to the substrate thymidine but was not 
itself a substrate for the enzyme. Water solubilities and 1-octanol : water 
partition coeffs. for the 9-substituted N2-phenylguanines were linearly 
but oppositely related to the sum of hydrophobic fragmental consts. 
(Zf) of the 9-substituents . Four of the inhibitors were given as 
solns. to mice by i.v. and i.p. routes, and the time course of their 
plasma concns. was determined by HPLC anal, of the parent compds. HBPG was 
completely absorbed by the i.p. route, and the plasma concentration could be 
prolonged by use of suspension formulations. HBPG is a candidate for 
animal trials as a treatment for recurrent herpes virus infections. 
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TI Novel mutations in the thymidine kinase and DNA 

polymerase genes of acyclovir and foscarnet resistant herpes 
simplex viruses infecting an immunocompromised patient 

AB Background: Mutations in the thymidine kinase (TK) and 

DNA polymerase (pol) genes of herpes simplex virus (HSV) may 
confer resistance to antiviral drugs, particularly in the context of 
immunosuppression induced by infection with the human immunodeficiency 
virus (HIV). Objectives: To characterize the HSV type 2 (HSV-2) TK and 
DNA pol genes in an immunocompromised patient with clin. resistance to 
both acyclovir and foscarnet. Study design: The TK and DNA pol genes of 
isolates obtained over a 2-yr period from an AIDS patient with severe 
genital herpes infection were characterized both phenotypically 
and genotypically . Results: HSV strains that were acyclovir 
resistant/f oscarnet sensitive, acyclovir sensitive/f oscarnet sensitive and 
acyclovir resistant/f oscarnet resistant were isolated during this time. 
The TK gene of all the acyclovir resistant isolates contained a large 969 
bp deletion which extended into a downstream untranslated region. The 
foscarnet resistance was associated with an S725G mutation in a conserved 
region (region II) of the herpesvirus DNA pol gene. Conclusions: Clin, 
and virol. suppression of the infection was not always associated with 
subsequent reactivation with wild-type virus. Mutations of the nature we 
describe have not previously been reported occurring simultaneously in HSV 
strains isolated from patients treated with acyclovir and foscarnet. 
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TI Establishment and use of a cell line expressing HSV-1 thymidine 

kinase to characterize viral thymidine kinase 

-dependent drug-resistance 
AB To understand the mechanisms of antiviral drug resistance and to have a 

system to examine the cytotoxicity of herpes simplex virus type 

1 (HSV-1) inhibitors that are thymidine kinase 

(TK) -dependent, the authors have constructed a plasmid pFTKl by inserting 
a DNA fragment containing the TK gene of HSV-1 strain F into the eukaryotic 
expression vector pcDNA3.1/His A. TK-deficient 143B cells were transfected 



with this vector and neomycin-resistant cells were selected. Cell 

survival in HAT medium and TK activity of the cell lysates were examined to 

ascertain HSV-1 TK expression. A cell line expressing the viral TK gene, 

FTK143B (FTK), was established and used for characterization of two 

laboratory-derived TK-deficient drug-resistant HSV-1 mutants of strain F. The 

antiviral activities of several drugs, mostly nucleoside analogs, were 

compared in the Vero, 143B and FTK cell culture systems. The authors 

showed that both mutant viruses lost their resistance to acyclovir and to 

other HSV-1 TK-dependent compds. in FTK cells but not in Vero and 143B 

cells. Significantly increased cytotoxicity of ganciclovir and 

(E) -5- (2-bromovinyl) -2 ' -deoxyuridine was also observed in the FTK cells. 

This HSV-1 TK gene-transf ected cell model is a useful tool to rapidly determine 

HSV-1 drug resistance at the viral TK level. 
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TI Antiviral activity of cyclosaligenyl prodrugs of acyclovir, carbovir, and 
abacavir 

AB The cyclosaligenyl (cycloSal) derivs. of the monophosphates of 3 acyclic 
or carbocyclic guanosine analogs, for example, acyclovir (ACV) , carbovir 
(CBV) , and abacavir (ABC), were investigated for their activity against 
retrovirus (HIV, Moloney sarcoma virus) and herpes simplex virus 
(HSV) activity in cell culture. The extent of the antiviral potency of 
the prodrugs depended on the nature of the nucleoside, the substituent on 
the cycloSal moiety and the virus investigated. Most notably, and unlike 
the parent compound ACV, cycloSal-ACV monophosphate (MP) prodrugs retained 
pronounced activity against ACV-resistant (thymidine 
kinase-def icient ) HSV-1 and also gained anti-HIV activity. While 
the cycloSal-CBVMP prodrugs did not show enhanced activity compared with 
the parent compound CBV, the cycloSal-ABCMP prodrugs afforded markedly 
increased potency against both HSV and HIV. The authors' data indicate 
that the cycloSal prodrug approach can be useful to deliver directly the 
MP derivs. of nucleoside analogs into the intact, virus-infected cells, 
thus improving and extending the antiviral potency and spectrum of the 
drugs against retro- and herpesvirus strains. 
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TI Biochemical characterization of a virus isolate, recovered from a patient 
with herpes keratitis, that was clinically resistant to 
acyclovir 

AB In vitro susceptibility assays of herpes simplex virus (HSV) do 

not necessarily correlate with treatment outcome. An HSV type 1 (HSV-1) 
isolate, N4, recovered from a patient who presented with herpes 
keratitis with localized immunosuppression, was characterized for 
susceptibility. Although the 50% inhibitory concentration (IC50) for this 
isolate was less than the accepted breakpoint for defining resistance to 
acyclovir (>2.0 ng/mL), the following lines of evidence suggest that 
the isolate was acyclovir resistant: (1) the clin. history confirmed that 
the infection was nonresponsive to acyclovir; (2) the in vitro 
susceptibility was similar to that of a thymidine kinase 

(TK)-neg., acyclovir-resistant virus SLU360; (3) the IC50 of acyclovir was 
more than 10 times the IC50 for an acyclovir-susceptible control strain; 
(4) plaque-purified clonal isolates were resistant to acyclovir (IC50s, 
>2.0 ng/mL); and (5) biochem. studies indicated that the HSV-1 N4 TK 
was partially impaired for acyclovir phosphorylation. Although residue 
changes were found in both the viral tk and pol coding regions of HSV-1 
N4, characterization of a recombinant virus expressing the HSV-1 N4 
polymerase suggested that the TK and Pol together conferred the 
acyclovir-resistance phenotype. 
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TI Infection due to aciclovir resistant herpes simplex virus in 

patients undergoing allogeneic hematopoietic stem cell transplantation 
AB Over an 8-mo period from Oct. 1997 to May 1998, 4 patients who had 

received bone marrow transplant (BMT) from unrelated donor presented with 
severe mucosal cutaneous infections involving aciclovir resistant 
herpes simplex virus 1 (HSV-1). The 4 isolates were aciclovir 

(ACV) resistant, 3 of which were also foscarnet resistant as determined by the 

dye uptake method. The sequencing of the thymidine 

kinase (TK) gene did not permit to establish a relation between 

mutations and resistance to ACV. 3 Patients were considered as clin. 

cured of their HSV infection by replacement of ACV or foscarnet with 

either valaciclovir (1 case) or cidofovir (two cases) but eventually 2 of 



them died of graft vs host disease. 1 Patient died of extensive HSV 
infection despite administration of cidofovir. This study emphasizes the 
importance of monitoring the herpes virus resistance to 

antiviral drugs in bone marrow transplant recipients and the usefulness of 
the evaluation of novel antiviral drug for treatment of infections due to 
strains of HSV resistant to ACV and foscarnet that occur in about 5% of 
immunocompromised patients. 
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TI Hydroxyurea potentiates the antiherpesvirus activities of purine and 

pyrimidine nucleoside and nucleoside phosphonate analogs 
AB Hydroxyurea has been shown to potentiate the anti-human immunodeficiency 

virus activities of 2 ' , 3 ' -dideoxynucleoside analogs such as didanosine. 

We have now evaluated in vitro the effect of hydroxyurea on the 

antiherpesvirus activities of several nucleoside analogs (acyclovir [ACV] , 

ganciclovir [GCV] , penciclovir [PCV] , lobucavir [LBV], 

(R) -9- [ 4-hydroxy-2- (hydroxymethyl) butyl] guanine [H2G] , and brivudin and 
nucleoside phosphonate analogs (cidofovir [CDV] and adefovir [ADV] ) . When 
evaluated in cytopathic effect (CPE) reduction assays, hydroxyurea by itself 
had little effect on CPE progression and potentiated in a subsynergistic ( 
herpes simplex virus type 1 [HSV-1]) to synergistic (HSV-2) 

fashion the antiviral activities of ACV, GCV, PCV, LBV, H2G, ADV, and CDV. 
Hydroxyurea also caused marked increases in the activities of ACV, GCV, 
PCV, LBV, and H2G (compds. that depend for their activation on a 
virus-encoded thymidine kinase [TK] ) against 

TK-deficient (TK-) HSV-1. In fact, in combination with hydroxyurea the 
50% effective concns. of these compds. for inhibition of TK- HSV-l-induced 
CPE decreased from values of 20 to >100 jig/mL (in the absence of 
hydroxyurea) to values of 1 to 5 ng/mL (in the presence of hydroxyurea 
at 25 to 100 ng/mL) . When evaluated in a single-cycle virus yield 
reduction assay, hydroxyurea at a concentration of 100 |ug/mL inhibited progeny 
virus production by 60 to 90% but had little effect on virus yield at a 
concentration 

of 25 (ig/mL. Under these assay conditions hydroxyurea still elicited a 
marked potentiating effect on the antiherpesvirus activities of GCV and 
CDV, but this effect was less pronounced than that in the CPE reduction assay. 
It is conceivable that the potentiating effect of hydroxyurea stems from a 
depletion of the intracellular deoxynucleoside triphosphate pools, thus 
favoring the triphosphates of the nucleoside analogs (or the diphosphates 
of the nucleoside phosphonate analogs) in their competition with the 
natural nucleotides at the viral DNA polymerase level. The possible clin. 
implications of these findings are discussed. 
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TI Characterization of the DNA polymerase and thymidine 

kinase genes of herpes simplex virus isolates from AIDS 

patients in whom acyclovir and foscarnet therapy sequentially failed 

AB Herpes simplex virus (HSV) isolates were characterized from 8 

AIDS patients in whom acyclovir and foscarnet therapy sequentially failed. 
The 6 postacyclovir (pref oscarnet ) HSV isolates were resistant to 
acyclovir and susceptible to foscarnet. Of the 9 postf oscarnet isolates, 
8 were f oscarnet-resistant and acyclovir-susceptible, 1 was resistant to 
both drugs. Acycloviror f oscarnet-resistant isolates retained 
susceptibility to cidofovir. The acyclovir-r esistant isolates contained 
single-base substitutions or frameshift mutations in G or C homopolymer 
nucleotide repeats of the thymidine kinase gene. In 
contrast, the f oscarnet-resistant strains contained single-base 
substitutions in conserved (II, III, or VI) or, more rarely, nonconserved 
(between I and VII) regions of the DNA polymerase (pol) gene. The single 
isolate exhibiting resistance to acyclovir and foscarnet contained 
mutations in both genes. In this study of clin. HSV isolates, DNA pol 
mutations conferring foscarnet resistance were not associated with decreased 
acyclovir or cidofovir susceptibility. 
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TI Nucleoside analog phosphates for topical use in the treatment of 

herpes virus infections 
AB Compns. for topical use in herpes virus infections comprise 

anti-herpes nucleoside analog phosphate esters, e.g. acyclovir 
monophosphate, acyclovir diphosphate, and acyclovir triphosphate which 
show increased activity against native strains of herpes virus 
as well as against resistant strains, particularly thymidine 
kinase neg. strains of virus. Also disclosed are methods for 
treatment of herpes infections with nucleoside phosphates. 
Anti-herpes nucleoside analogs phosphate esters include the 
phosphoramidates and phosphothiorates, as well as polyphosphates 



comprising C and S bridging atoms. 
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TI Mode of action of ( 1 ' S , 2 ' R) -9- { [ 1 ' , 2 ' -bis (hydroxymethyl ) cycloprop-1 ' - 
yl]methyl}guanine (A-5021) against herpes simplex virus Type 1 
and Type 2 and varicella-zoster virus 

AB The mode of action of ( 1 ' S , 2 ' R) -9 -{[ 1 ', 2 ' -bis (hydroxymethyl ) cycloprop-1 ' - 
yl]methyl}guanine (A-5021) against herpes simplex virus type 1 
(HSV-1), HSV-2, and varicella-zoster virus (VZV) was studied. A-5021 was 
monophosphorylated at the 2' site by viral thymidine kinases (TKs). The 
50% inhibitory values for thymidine phosphorylation of A-5021 by HSV-1 TK 
and HSV-2 TK were comparable to those for penciclovir (PCV) and lower than 
those for acyclovir (ACV) . Of these three agents, A-5021 inhibited VZV TK 
most efficiently. A-5021 was phosphorylated to a mono-, di-, and 
triphosphate in MRC-5 cells infected with HSV-1, HSV-2, and VZV. A-5021 
triphosphte accumulated more than ACV triphosphate but less than PCV 
triphosphate in MRC-5 cells infected with HSV-1 or VZV, whereas 
HSV-2-infected MRC-5 cells had comparable levels of A-5021 and ACV 
triphosphates. The intracellular half-life of A-5021 triphosphate was 
considerably longer than that of ACV triphosphate and shorter than that of 
PCV triphosphate. A-5021 triphosphate competitively inhibited HSV DNA 
polymerases with respect to dGTP . Inhibition was strongest with ACV 
triphosphate, followed by A-5021 triphosphate and then (R,S)-PCV 
triphosphate. A DNA chain elongation experiment revealed that A-5021 
triphosphate was incorporated into DNA instead of dGTP and terminated 



elongation, although limited chain extension was observed Thus, the strong 
antiviral activity of A-5021 appears to depend on a more rapid and stable 
accumulation of its triphosphate in infected cells than that of ACV and on 
stronger inhibition of viral DNA polymerase by its triphosphate than that 
of PCV. 
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TI Compositions comprising an inducing agent and an antiviral agent for the 
treatment of blood, viral and cellular disorders 

AB Compns. and methods are provided for administration to a patient or to 

cells in vitro for the treatment of human disorders. In one embodiment, 
compns. contain chemical compds. that stimulate the expression of fetal Hb 
and/or stimulate the proliferation of red blood cells, white blood cells 
and platelets in patients and ex vivo for reconstitution of hematopoiesis 
in vivo. These methods are useful to treat or prevent the symptoms 
associated with anemia, sickle cell disease, thalassemia and other blood 
disorders. In another embodiment, compns. contain an inducing agent and 
an antiviral agent. The inducing agent induces the expression of a 
cellular or viral product, such as viral thymidine 
kinase, increasing the sensitivity of proliferating cells to the 
antiviral agent. Typical antiviral agents include nucleoside analogs, 
e.g. ganciclovir, that inhibit viral replication. Methods involve 
administration of therapeutically effective amts. of the inducing agent 
with the antiviral agent to destroy virus-infected cells. Viral 
infections that can be treated include infections by herpes 
viruses (e.g. Kaposi ' s-associated herpes virus) and Epstein-Barr 
virus, HIV infections, and HTLV infections. These compns. and methods are 
particularly effective against episomal and latent infections in 
proliferating cells. Also provided are methods for the pulsed 
administration of compns. to patients for the treatment and prevention of 
cell proliferative disorders, including deficiencies (e.g. cytopenia) and 
malignancies (e.g. such as viral-induced tumors), other forms of neoplasia, 
and for expansion of cells for hematopoietic transplantation. 
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L9 ANSWER 11 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Penciclovir and pathogenesis phenotypes of drug-resistant Herpes 

simplex virus mutants 
AB The authors compared the penciclovir susceptibilities and pathogenesis 
phenotypes of mutants of Herpes simplex virus type 1 that are 
resistant to acyclovir and/or foscarnet. The mutants, which were derived 
from laboratory strain KOS, included six DNA polymerase mutants, a 
thymidine kinase neg. mutant, a thymidine 

kinase partial mutant, and a double mutant. Two of four 

polymerase mutants not previously examined for penciclovir susceptibility 
exhibited modest resistance to this drug. A thymidine 
kinase neg. mutant exhibited . apprx. 20-fold resistance while a 
thymidine kinase partial mutant was 

penciclovir-sensitive . Following intracerebral inoculation of 7-wk old 
CD1 mice, the mutants ranged from exhibiting near wild-type neurovirulence 
(thymidine kinase partial) to modest attenuation (e.g. 
thymidine kinase neg.) to more severe attenuation. 

Following corneal inoculation, three polymerase mutants exhibited modest 
deficits (relative to those of thymidine kinase neg. 

mutants) in their abilities to replicate acutely in the ganglion and 
reactivate from latency. For mutant AraArl3, the deficit in ganglionic 
replication was shown to be due to its polymerase mutation by anal, of 
recombinant viruses derived by marker rescue. These results may have 
implications for issues of penciclovir action and resistance, for drug 
resistance in the clinic, and for the interactions of herpes 



viruses with the peripheral and central nervous systems. 
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L9 ANSWER 12 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Nucleosides and f oscarnet-mechanisms 

AB A review with 76 refs. on basic mechanisms of drug resistance to 
herpes simplex virus types 1 and 2 and varicella zoster virus 
beginning with the nucleoside acyclovir and finishing with the 
pyrophosphate analog foscarnet. In the case of these viruses, these 
principles are illustrated by 2 kinds of drug targets; a deoxypyr imidine 
kinase, usually known as thymidine kinase, and the 

catalytic subunit of a viral DNA polymerase. Other viral target gene 
products that affect drug susceptibility are also discussed. 
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CODEN: 6 4XZAM 
DT Conference; General Review 
LA English 

OSC.G 13 THERE ARE 13 CAPLUS RECORDS THAT CITE THIS RECORD (13 CITINGS) 

L9 ANSWER 13 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Effect of foscarnet on experimental mouse model infected by 

acyclovir-resistant herpes simplex virus type 2 
AB Foscarnet (PFA) is a viral DNA polymerase inhibitor and has been used in 
the treatment of acyclovir-resistant herpes simplex virus (HSV) 
infection, but the study of PFA in the infected animals is fairly less 
than that of acyclovir (ACV) , and the mechanism of HSV spread in the 
infected animals is not clear yet. We studied the virus spread and 
mortality following i.p. inoculation of HSV-2 RK (an acyclovir-resistant 
recombinant virus with altered thymidine kinase 

activity) while comparing to its parent virus 8620K. Neither the 50% LD 
(LD50) nor the average survival time was significantly different between the 
two virus strains. Parenteral ACV treatment was found to be effective 
against 8620K but not RK infection. Parenteral PFA treatment was 
effective against both RK and 8620K, and also inhibited spread of either 
virus to the liver, the spinal cord and the brain. Peroral PFA 
administration was found to prevent the virus replication in the liver. 
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TI Effect of foscarnet on experimental mouse model infected by 

acyclovir-resistant herpes simplex virus type 2 
AU Li, Yuyu; Jin, Jinfu; Minagawa, Hirogo; Tanaka, S . ; Mari, R. 
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L9 ANSWER 14 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Acyclovir derivatives for topical use 

AB The invention involves compns. for topical use in herpes virus 
infections comprising anti-herpes nucleoside analog phosphate 
esters, such as acyclovir monophosphate, acyclovir diphosphate, and 
acyclovir triphosphate, which show increased activity against native 
strains of herpes virus as well as against resistant strains, 
particularly thymidine kinase neg. strains of virus. 
Anti-herpes nucleoside analogs phosphate esters include the 
phosphoramidates and phosphothiorates, as well as polyphosphates 
comprising C and S bridging atoms. 
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L9 ANSWER 15 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Nucleoside analogs for topical use in herpesvirus infections 
AB Compns. for topical use in herpesvirus infections comprise anti- 
herpes nucleoside analog phosphate esters, such as acyclovir 



monophosphate and acyclovir diphosphate, which show increased activity 
against native strains of herpesvirus as well as against resistant 
strains, particularly thymidine kinase-neg. strains of 
the virus. Thus, acyclovir monophosphate was more effective than 
acyclovir in treatment of lesions in mice infected with an 
acyclovir-resistant strain of herpes simplex virus type 1. 

Acyclovir monophosphate was prepared by reaction of acyclovir with P0C13 in 
P(0)(0Me)3 followed by neutralization with aqueous NaOH. 
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L9 ANSWER 16 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Biochemical basis for increased susceptibility to cidofovir of 

herpes simplex viruses with altered or deficient thymidine 

kinase activity 

AB It has been observed that herpes simplex virus mutants with 
deficient or altered thymidine kinase activity are 
more susceptible to cidofovir {CDV; 

1- [ (S) -3-hydroxy-2- (phosphonomethoxy) propyl ] cytosine dihydrate} in tissue 
culture than are the parental strains. During infection of cells, the 
elevation of the dCTP pool by thymidine kinase mutant 

viruses is less than that induced by the wild-type virus. The competition 
between CDV diphosphate and dCTP at the viral polymerase is therefore 
changed in favor of CDV diphosphate, enhancing its activity. 
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L9 ANSWER 17 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Acyclovir derivatives and other nucleoside analogs for topical treatment 
of herpes infection 

AB Compns. for topical use in herpes virus infections comprise 

anti-herpes nucleoside analog phosphate esters, e.g. acyclovir 

monophosphate and acyclovir diphosphate, which show increased activity 

against native strains of herpes virus as well as against 

resistant strains, particularly thymidine kinase neg. 

strains of virus. Also disclosed are methods for using the topical 

compns. in treatment of herpes disease. 
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L9 ANSWER 18 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI In vivo antiherpesvirus activity of N-7-substituted acyclic nucleoside 
analog 2-amino-7- [ ( 1 , 3-dihydroxy-2-propoxy) methyl ] pur ine 

AB The efficacy of 2-amino-7- [( 1 , 3-dihydroxy-2-propoxy) methyl ] purine (S2242) 

was evaluated in several animal models for herpesvirus infections. Compound 

S2242 was more effective than acyclovir (i) when administered s.c. in a 

model for herpes simplex virus type 1 (HSV-1 ) -induced mortality 

in immunocompetent mice and (ii) when applied topically to hairless (hr/h) 

mice that had been infected intracutaneously with HSV-2 . In SCID (Severe 

combined immune deficient) mice that had been infected with a 

thymidine kinase-def icient HSV-1 strain, S2242 

(administered s.c. at a dosage of 50 mg/kg/day) completely protected 
against virus-induced mortality whereas foscarnet was less effective and 
acyclovir had no or little protective effect. Compound S2242 was far more 
effective than ganciclovir in preventing or delaying murine 
cytomegalovirus-induced mortality in immunocompetent and SCID mice. The 
compound was more effective when a given dose was fractionated and 
administered on subsequent days than when this dose was administered in 
one single injection. A 5-day treatment course with S2242 (10 and 50 
mg/kg/day) for newborn mice that had been infected with a LD of murine 
cytomegalovirus suppressed virus-induced mortality. Compound S2242 had no 



inhibitory effect on the growth of weanling (at 50 mg/kg for 5 days) and 
3- to 4-wk-old mice (at doses of 50 to 200 mg/kg for 6 wk) . However, akin 
to ganciclovir, compound S2242 significantly reduced testicle weight, testicle 
morphol.,a nd spermatogenesis. 
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L9 ANSWER 19 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Inhibitors of bovine herpes mammillitis virus infections in 
cultured cells and in vaginally infected guinea pigs 

AB Bovine herpes mammillitis virus or bovine herpesvirus type 2 

(BHV-2) causes ulcerative lesions on the teats and udders of infected 
cows. The authors investigated several nucleoside and nucleotide analogs 
as potential BHV-2 inhibitors. These included acyclovir, ganciclovir, 
5-iodo-2 ' -deoxyuridine (IUdR), 1- ( 2 ' -deoxy-2 ' -f luoro-p-D- 
arabinof uranosyl ) derivs. of 5-iodocytosine (FIAC) , 5-iodouracil (FIAU) , 
and 5-methyluracil (FMAU) , and various 3-hydroxyphosphonylmethoxypropyl 
(HPMP) and 2-phosphonylmethoxyethyl (PME) derivs. of adenine (A), guanine 
(G) , 2, 6-diaminopurine (DAP), and/or cytosine (C) . Of these, FIAU and 
FMAU were the most potent in cell culture, inhibiting 50% of BHV-2 plaques 
at <0.05 |uM. HPMPA and HPMPG were active at 0.3 |uM; FIAC, IUdR, and 
HPMPC at 1.3-2.3 (xM; PME DAP and ganciclovir at 20-25 |xM; acyclovir 
and PMEA at >100 (iM. The two most potent agents, FIAU and FMAU, 
inhibited uninfected embryonic bovine tracheal cell growth by 50% at >100 
|uM and 53 fxU, resp., resulting in selectivity indexes (ratio of the 
50% inhibitory concentration for cell growth to the 50% inhibitory 

concentration for 

plaque formation) of >2200 and 1100. Greater degrees of antiviral 
activity and selectivity were obtained in infected guinea pig embryo cells 
treated with FIAU, FMAU, and HPMPC. Infected cell exts. containing 
BHV-2-induced thymidine kinase activity phosphorylated 

FIAU, FMAU, and IUdR at nearly the same rate as thymidine, whereas FIAC, 
acyclovir, and ganciclovir were phosphorylated at <5% the rate of 
thymidine. Phosphorylation by this enzyme is required to generate the 
antivirally active nucleoside triphosphate in infected cells. In guinea 
pigs infected intravaginally with BHV-2, FMAU treatments of 1, 3.2, and 10 
mg kg-1 per day for 5 days starting 1 day after virus challenge reduced 
vaginal lesion scores and virus titers in a dose-dependent manner. FIAU 
(10 |uM) was as effective as 1 nM FMAU by the same regimen. A single 
treatment with 10 |uM HPMPC was as active as daily treatments with 3.2 
mg FMAU kg-1. These results indicate the potential of using antiviral 
agents to treat bovine herpes mammillitis virus infections in 
cattle, and the application of guinea pigs to study BHV-2 disease. 
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L9 ANSWER 20 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Antiviral activities of guanosine analogs in guinea pig embryonic 
fibroblasts 

AB Previous research has shown that certain antiherpes substances that are 
activated by thymidine kinase are substantially more 

active in human fibroblasts than in green monkey kidney cells. The 
difference has been attributed to the presence of large amts. of 
intracellular thymidine in the latter cell type. Antiviral guanosine 
analogs but not thymidine analogs show decreased antiviral activity when 
used in herpes simplex virus type 1-infected guinea pig 

fibroblasts. The intracellular pools of antiviral di- and triphosphate 
nucleotides, the monophosphate nucleotide phosphorylating enzyme 
activities, and the antiviral triphosphate nucleotide stability, studied 
in herpes simplex virus type 1-infected and uninfected guinea 
pig fibroblasts are reported. The results were compared with results of 
parallel expts. done with human fibroblasts and green monkey kidney cells. 
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L9 ANSWER 21 OF 21 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Potent activity of 5-f luoro-2 ' -deoxyuridine and related compounds against 
thymidine kinase-def icient (TK-) herpes 
simplex virus: targeted at thymidylate synthase 

AB 5-Fluorouracil, 5-f luorouridine (FUrd), 5-f luoro-2 ' -deoxyuridine (FdUrd) , 
5-f luorocytidine (FCyd) , 5-f luoro-2 ' -deoxycytidine (FdCyd) , 
5-trif luoro-2 ' -deoxythymidine (F3dThd), and the 5 ' -monophosphates and 
3 ',5 '-cyclic monophosphates of these compds . inhibited thymidine 
kinase-def icient (TK-) mutant strains of herpes simplex 

virus (HSV) at a much lower concentration than the wild-type (TK+) HSV strains. 
Other 5-substituted 2 ' -deoxyuridines which have been previously recognized 
as potent thymidylate synthase inhibitors behaved in a similar fashion. 
The activity of FdUrd, FdCyd, F3dThd, and their 3 ',5 '-cyclic 
monophosphates against TK-HSV was readily reversed by 2 ' -deoxytmymidylate 
(dThd) but not by 2 ' -deoxyuridine (dUrd) . These compds. also inhibited 
the incorporation of [6-3H]dUrd into DNA at a concentration which was up to 5 
orders of magnitude lower than the concentration at which the incorporation of 
[methyl-3H] dThd was inhibited. Thus, while not being a target for the 
well established anti-HSV compds. in TK+HSV-inf ected cells, thymidylate 
synthase appears to be an important target in TK-HSV-inf ected cells. In 
addition to dTMP synthase, TK-HSV-inf ected cells appear to reveal other 
therapeutically exploitable targets such as OMP decarboxylase (towards 
pyrazof urin ) , CTP synthase (towards carbodine and its cyclopentenyl 
analog) , dihydrof olate reductase (towards methotrexate) , and 
S-adenosylhomocysteine hydrolase (towards neplanocins ) . 
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TI Role of the human herpesvirus 6 U69-encoded kinase in the 
phosphorylation of ganciclovir 

AB The human herpesvirus 6 (HHV-6) U69 gene product (pU69) is the 
presumed functional homolog of the human cytomegalovirus (HCMV) 
UL97-encoded kinase (pUL97), which converts ganciclovir to its 
monophosphate metabolite in HCMV-inf ected cells. It has been 
reported that insertion of U69 into baculovirus confers sensitivity to 
ganciclovir in insect cells (J Virol 73:32 8 4-3291, 1999). Our metabolic 
studies in HHV-6-inf ected human T-lymphoblast cells indicated that the 
efficiency of ganciclovir phosphorylation induced by HHV-6 was relatively 
poor. Recombinant vaccinia viruses (rWs), expressing high levels of pU69 
from two HHV-6 strains (representing the A and B variant), were 
constructed and used to compare the ganciclovir-phosphorylating capacity 
of pU69 and pUL97 in human cells. Metabolic studies with 
[ 8-3H] ganciclovir showed that ganciclovir was phosphorylated in human 
cells infected with pU69-expressing rWs, although the levels of 
phosphorylated ganciclovir metabolites were approx. 10-fold lower than 
those observed with pUL97. We also demonstrated that pU69, like pUL97, is 
expressed as a nuclear protein. Our results indicate that the limited 
phosphorylation of ganciclovir by pU69 may contribute to its modest 
antiviral activity against HHV-6 in certain cell systems. 
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TI Viral and host-cell protein kinases: enticing antiviral targets and 
relevance of nucleoside, and viral thymidine kinases 

AB A review with many refs. Numerous targets are known for development of 
antiviral agents, and some significant successes have been achieved with 
nucleoside analogs. These are "activated" by phosphorylation by viral 
and/or host-cell nucleoside kinases, the final target being principally 
the viral polymerase. With latency of herpes viruses, the viral 
thymidine kinase may be the ultimate target. Less attention has been 
devoted to viral protein kinases as antiviral targets, largely because 5 
yr ago, these the study of such enzymes was considered "still in its 
infancy.". In the interim, identification of viral and host-cell protein 
kinases involved in viral gene expression, and viral replication, has made 
impressive advances. In conjunction with current progress in development 
of specific inhibitors of cellular protein kinases, and the differences in 
sequence motifs between these and the viral enzymes, the latter are indeed 
attractive targets, as are also some host-cell protein kinases. Examples 
include, amongst others, the essential protein kinases of vaccinia virus; 
the nonsegmented neg. -strand RNA viruses, all essentially dependent on 
host-cell kinases, e.g., protein kinase CK-II (casein kinase-II), for 
which good inhibitors, such as halogenated benzimidazoles and 
benzotriazoles, are known; herpes viruses, with emphasis on 
human cytomegalovirus, the UL97 gene of which codes for a protein kinase 
that, like viral thymidine kinases, "activates, " by phosphorylation, a 
nonpeptide antiviral acyclonucleoside ganciclovir, an analog of the 
antiherpes acyclovir. The latter, in turn, is active against animal 
cytomegaloviruses following phosphorylation by the products of their UL97 
gene homologues. Attention is also directed to the antiviral activity of 
the cyclic phosphate of ganciclovir, a structural 
analog of the second messenger cyclic GMP. 

AN 1999:397270 HCAPLUS «LOGINID : : 20091214>> 

DN 131:179170 

TI Viral and host-cell protein kinases: enticing antiviral targets and 

relevance of nucleoside, and viral thymidine kinases 
AU Shugar, David 

CS Institute of Biochemistry and Biophysics, Polish Academy of Sciences 

(PAS), Warsaw, 02-106, Pol. 
SO Pharmacology & Therapeutics (1999), 82(2-3), 315-335 

CODEN: PHTHDT; ISSN: 0163-7258 
PB Elsevier Science Inc. 
DT Journal; General Review 
LA English 

OSC.G 28 THERE ARE 28 CAPLUS RECORDS THAT CITE THIS RECORD (28 CITINGS) 

RE.CNT 130 THERE ARE 130 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



ANSWER 3 OF 9 HCAPLUS COPYRIGHT 2009 ACS on STN 

Nucleoside analog phosphates for topical use in the treatment of 

herpes virus infections 

Compns. for topical use in herpes virus infections comprise 
anti-herpes nucleoside analog phosphate esters, e.g. acyclovir 
monophosphate, acyclovir diphosphate, and acyclovir triphosphate which 
show increased activity against native strains of herpes virus 
as well as against resistant strains, particularly thymidine kinase neg. 
strains of virus. Also disclosed are methods for treatment of 
herpes infections with nucleoside phosphates. Anti-herpes 
nucleoside analogs phosphate esters include the phosphoramidates and 
phosphothiorates, as well as polyphosphates comprising C and S bridging 
atoms . 
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TI Oxyalkylene phosphate compounds and therapeutic uses thereof 
AB Compns. and methods are provided for treating, preventing or ameliorating 
cancer and other proliferative diseases, as are methods of inducing wound 
healing, treating cutaneous ulcers, treating gastrointestinal disorders, 
treating blood disorders such as anemias, immunomodulation, enhancing 
recombinant gene expression, treating insulin-dependent patients, treating 
cystic fibrosis patients, inhibiting telomerase activity, treating 
virus-associated tumors, especially EBV-associated tumors, modulating gene 
expression 



and in particular, augmenting expression of tumor suppressor genes, 
inducing tolerance to antigens, treating, preventing or ameliorating 
protozoan infection, or inhibiting histone deacetylase in cells. The 
compns. of the invention are to and the methods of the invention use 
oxyalkalene phosphate compds . 
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TI Superior cytotoxicity with ganciclovir compared with acyclovir and 
1-p-D-arabinof uranosylthymine in herpes simplex 

virus-thymidine kinase-expressing cells: a novel paradigm for cell killing 
AB Enzyme-prodrug therapy using ganciclovir and herpes simplex 

virus-thymidine kinase (HSV-TK) has demonstrated excellent antitumor 

activity in many different types of malignant cells. Previously, the 

authors noted that ganciclovir was substantially more cytotoxic than other 

HSV-TK substrates. Therefore, the authors embarked on a study to determine the 

basis for the superior cytotoxicity of ganciclovir. In U251tk human 

glioblastoma cells that stably express HSV-TK, ganciclovir elicited a >4 

log cell kill instead of the <1.5 log cell kill mediated by two 

other HSV-TK substrates, l-(3-D-arabinof uranosylthymine (araT) and 

acyclovir. Study of the metabolism of these drugs demonstrated that acyclovir 

was poorly phosphorylated to its active triphosphate with DNA 

incorporation below the limit of detection, which may explain the <1 log 

cell kill in these cells. Lower levels of ganciclovir triphosphate 

accumulated compared with araT triphosphate (araTTP) under conditions that 



induced >1 log cell kill (67 vs. 1235 pmol/107 cells, resp. ) , and 

the half-life for the triphosphate of ganciclovir was shorter than that of 

aral (terminal half-lives of 15 and 41 h, resp.). Incorporation of 

ganciclovir monophosphate into DNA was less than that of 

aral monophosphate, and both analogs were retained in DNA for >48 

h. Thus, the superior cytotoxicity of ganciclovir was not due to enhanced 

metabolism to active forms. Highly cytotoxic concns. of ganciclovir produced 

only weak inhibition of DNA synthesis. This allowed cells to proceed 

through S and G2-M phases during and after drug exposure, resulting in a 

doubling of cell number by 48 h after drug washout. As they attempted to 

progress through the cell cycle a second time, ganciclovir-treated cells 

accumulated in early S-phase and remained there until cell death, 

suggesting that ganciclovir incorporation in the DNA template was 

important for cytotoxicity. In contrast, strong inhibition of DNA 

synthesis by araTTP prevented cells from traversing the cell cycle for at 

least 12 h after drug washout, when the active metabolite was largely 

degraded. AraT-treated cells were unable to divide for at least 72 h 

after drug exposure, at which point the surviving cells displayed a normal 

cell cycle distribution pattern. Based on the results presented here, the 

authors propose a novel paradigm in which the ability of ganciclovir to 

incorporate into DNA without inhibiting progression through S-phase, 

combined with high cytotoxicity for incorporated ganciclovir 

monophosphate, produces multilog cytotoxicity. 
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TI Differential ganciclovir-mediated cytotoxicity and bystander killing in 
human colon carcinoma cell lines expressing herpes simplex virus 
thymidine kinase 

AB The two human colon carcinoma cell lines HT-29 and SW620, which stably 
express herpes simplex virus thymidine kinase (HSV-TK) , are 
sensitized to the cytotoxic effects of the antiviral drug ganciclovir 
(GCV) . Compared with HT-29 cells, SW620 cells were more sensitive to 
lower GCV concns. (<1 |uM) , accumulated GCV triphosphate more rapidly, 
and incorporated higher levels of GCV into DNA. Following a 24-h exposure 
to 10 (iM GCV, bystander killing was as much as sixfold greater in SW620 
cells than HT-29 cells. This bystander effect was dependent on the level 
of HSV-TK expression, the number of cells expressing HSV-TK, and the overall 
confluency of the cells. However, bystander killing did not correlate 
with gap junctional intercellular communication as determined by microinjection 
of Lucifer Yellow fluorescent dye. SW620 cells were coupled to <3% 
adjacent cells (compared with >50% for HT-29 cells), but were still able 
to transfer phosphorylated GCV to bystander cells as soon as 4 h after 
drug was added. These results emphasize the importance of cell-specific 
metabolism in HSV-TK/GCV-mediated cytotoxicity and may suggest a novel 



mechanism for bystander killing. 
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TI Synthesis and antiviral activity of alkoxypropyl esters of 

ganciclovir monophosphate in HCMV- and HSV-infected 

cells 

AB Ganciclovir has proven to be an effective treatment for cytomegalovirus 
disease in humans (HCMV) . However, the oral bioavailability of 
ganciclovir is only 6 to 9 percent and the plasma half-life is short, 2.9 
h. In an attempt to develop a prodrug of this agent with improved 
pharmacokinetics, we synthesized 1, a ganciclovir monphosphate-lipid 
conjugate, and tested it for inhibitory activity against HCMV and 
herpes simplex virus (HSV-1) in DNA-reduction assays. Conjugate 1 is 
6-fold more potent than ganciclovir in the HCMV assay (IC50 = 0.3 |uM) . 
Ganciclovir and 1 are equally active against HSV-1. The synthesis and 
evaluation of 1 will be presented. 
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TI Ganciclovir-induced ablation of non-proliferating thyrocytes expressing 
herpesvirus thymidine kinase occurs by p53-independent apoptosis 

AB In adult mice of the transgenic strain TG66.19, in which expression of 
herpes simplex type 1 virus thymidine kinase (HSV1-TK) is driven 
in thyrocytes from the thyroglobulin promoter, the drug Ganciclovir causes 
the death (ablation) of thyrocytes. Ablation occurred in the absence of 
thyrocyte proliferation or nuclear DNA synthesis, but was accompanied by 
transient expression of proliferating cell nuclear antigen and the dying 
thyrocytes exhibited the ultrastructural features of apoptosis. Control 
expts. show that the apoptosis is a result of the production of Ganciclovir 
phosphates in thyrocytes that express HSV1-TK. However, cell death was 
not dependent upon the presence of a functional copy of the oncosuppressor 
gene p53 . We conclude that the apoptosis is probably not mediated by 
induction of DNA damage and occurs via a pathway that is independent of 



p53 . The fact that Ganciclovir phosphate can kill 

cells by a p53-independent apoptotic pathway is encouraging in relation to 
tumor ablation by methods based on transfection with HSVl-tk and 
administration of Ganciclovir. 
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TI Herpes simplex virus type 1 and human DNA polymerase 

interactions with 2 ' -deoxyguanosine 5 ' -triphosphate analogs. Kinetics of 
incorporation into DNA and induction of inhibition 

AB The ability of herpes simplex virus type 1 (HSV-1) DNA 

polymerase, HeLa polymerase a, and HeLa polymerase p to utilize 

several dGTP analogs was investigated using a defined synthetic template 

primer. The relative efficiencies of the triphosphates of 

9- [ (2-hydroxyethoxy) methyl] guanine (acyclovir triphosphate, ACVTP) , 

9- [ (1, 3-dihydroxy-2-propoxy) methyl] guanine (ganciclovir triphosphate, 

DGPGTP), and 2 ' , 3 ' -dideoxyguanosine (ddGTP) as substrates for the 3 

polymerases were: HSV-1 polymerase, dGTP > ACVTP = DHPGTP > ddGP; 

polymerase a, dGTP > ACVTP = DHPGTP »ddGTP; polymerase P, 

ddGTP > dGTP » ACVTP = DHPGTP. The potent inhibition of HSV-1 

polymerase by ACVTP is due to the formation of a dead-end complex upon 

binding of the next 2 ' -deoxynucleoside b ' -triphosphate encoded by the 

template after incorporation of acyclovir monophosphate into the 3 ' end of 

the primer. This mechanism was shown here to be a general mechanism for 

inhibition of polymerases by the obligate chain terminators, ACVTP and 

deGTP. The ACVTP-induced inhibition was 30-fold more potent with HSV-1 

polymerase than with polymerase a. This difference may contribute 

to the antiviral selectivity of this nucleotide analog. The effect of 

ganciclovir monophosphate incorporation (a nonobligate 

chain terminator) on subsequent primer extension was also evaluated. With 
HSV-1 polymerase and polymerase a, although there was a considerable 
reduction in the efficiency of utilization of the 3 ' -DGTGMP-terminal primer, 
contrasting kinetic behavior was subsequent nucleotide incorporations. In 
contrast, with polymerase a, a relatively small decrease in Vmax was 
accompanied by increased Km values for subsequent nucleotide 
incorporations . 
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